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ABSTRACT 


A methodology based on the current Department of Defense 
budgetary process and recent efforts to model federal budget- 
ary behavior is proposed for analyzing Congresional behavior 
toward Department of Defense budget requests. КОО ОЕ в 
linear, stochastic models which associate Congresslonal 
appropriations and DOD budget requests are suggested and 
коло се (у севреа тата cross-sectional regression analysis 
for Procurement and Research, Development, Test and Evalua- 
tion in the 1970-1973 time frame. Results of the tests are 
tabulated and discussed. Model strengths as well as weak- 
nesses are evaluated based on proportional and absolute 
measures of model fit to the data. Areas for further analysis 


are also suggested. 
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шээг INTRODUCTION 


The Vietnam conflict and growing concern over dwindling 
resources have aroused public and Congressional interest 
in Department of Defense (DOD) expenditures. The analysis 
presented in this thesis was suggested by this interest. 
Analysis focuses on the interaction mE Congress and 
the Department of Defense in the federal budgetary process. 
Specific effort is made to explain Congressional behavior 
by evaluating four simpie models which relate Congressional 
appropriations and DOD budget requests. 

Ши гт сг овез о пе тедегае Dudgetary process; 
Richard Е. Fenno, Aaron Wildavsky, and the team of Demptster, 
Davis, and Wildavsky have established themselves as leaders 
in the study of the Congressional aspects of federal budget- 
ary behavior. Fenno and Wildavsky are noted for their pains- 
taking efforts in documenting Congressional appropriation 
procedures and personalities; and Dempster, Davis, and 
Wildavsky are recognized for expanding this verbal documen- 
dans ana proposing a series of simple, linear, stochastic 
model E empirically test the hypothesis that federal bud- 
getary processes can be modeled by simple (basically incre- 
mental), linear decision rules which are stable over time 
апе арр аре Bema widewvariety ог institutions. “Іт а 
series of reports in a continuing study, Dempster, Davis, 


апа Wildavsky have focused their attention on time-series 





ща го 0024 02 agency and Congressional behavior for 

selected non-defense federal agencies over a period of 

approximately 16 years (1947-1963). The data used was 

taken from records of agency requests ana Congressional 
appropriations based on those?) requests. 

Noticeably, Dempster, Davis, and Wildavsky have thus 
far failed to consider the Department of Defense in their 
data base although they have acknowledged that there is no 
reason to believe that their methods would not be equally 
шор сар1ёЕСсо DOD [Ref. ё, р. 301]. While there has been 
no documented attempt to apply Dempster, Davis, and Wildav- 
sky's ideas to DOD, Arnold Kanter has studied Congressional 
changes in DOD budget requests and concluded that Congress 
men concerned foremost with national security objectives in 
Шас агргоргласіоп аәстісп: апа Ә“оһп Стесіпе апа Greg Fischer 
ем ис о cempted tozmodel-resouree allocation within DOD via 
a number of simple interactive, linear models, while stresing 
the importance of macroeconomies and the overriding bureau- 
гого слот in determining DOD expenditures. 

The purpose of this thesis is to suggest, express mathe- 
matacally, and empirically test four simple, linear, stochas- 
tic models which seek to explain Congressional behavior 
(manifested by an appropriation) toward the President's 
Defense budget requests. These models are in fact an effort 
to mathematically express the verbal theories of Wildavsky 
and Fenno and are in the tradition of Dempster, Davis, and 


Wildavksy's work with non-defense agencies. 





eeel organization of the analysis includes back- 
ground on the defense budget process and a detailed discus- 
sion of the methodology used in specifying the models. In 
CHi- anac c keround апа discussion, effort зона а ен пе епа 5 
possible roles and impacts of Congress in the overall 
budget process. These sections are followed by a chapter 
Oncol lecting appropriate data and empirically testing the 
suggested models. This is followed by a comprehensive 
Reports thbelempirical. results: Finally, analysis and 
significance of the empirical results are discussed and 


possible areas for further analysis are suggested. 





тг 00Е1 DESIGN 


А. BACKGROUND 

This section will cover background material on the place 
of Congress and the Defense Pea ECL in the defense budget 
cycle. A detailed chronology of the defense budget will be 
Paver Иплісп, ао 105 епй, will NET the possible operation 
ЕЕ simplesdecision rules during various points of the pro- 
cess. Current literature on federal budgetary behavior is 
then surveyed. The verbal theories of Wildavsky and Fenno 
are described and the notion of simple decision rules to 
deseribe budget processes 115 reinforced by evidence of the 
use of base figures and incrementalism in Congressional 
отог Әпсгео requests. Finally. four mathematical 
models are formulated which are consistent with the evidence 
of simple decision rules presented in the detailed chronology 
and the federal budgetary literature survey. 

DM encresseDetense.Departmento?and the Budget Cycle 

Philosophically, "budgeting deals with the purposes 

or МӨРІ more pointedly, the budget was described by Wildav- 
sky as "a link between financial resources and human behavior. 
го econ. sh policy objectives" [Ret. 26, p. 1]. In the 
process of allocating resources, a budget becomes a mechanism 
for making choices among alternative expenditures. In 
terms of Department of Defense budget requests, if interac- 


рало әпспи сопагталтыс objectives, substitutive programs; 





and contradicting feelings within DOD and Congress are 
regarded as conflict, then, in Wildavsky's 25 "the budget 
records the outcomes of this struggle" [Ref. 26, p. 11. 

The Department of Defense (DOD) budgeting cycle can 
be viewed as a chronological sequence of events in which a 
continuous interaction among the major participants (i.e. DOD, 
Congress, and the President) occurs. The actual sequence 
involves a preparation phase (within DOD but with Presiden- 
tial fiscal guidance and final budget approval), Congressional 
review and appropriation, final DOD resource allocation, and 
audit. The formal chronological sequence provides structure 
to the budgetary cycle but does not reveal the TE NS 
први de cis ion process whieh the interaction among 
participants reveals. While the chronology sequences those 
СЕЕ песи = баре Congressional реһаулор, interaction 
among the participants (primarily DOD and Congress) in this 
flow emphasizes the continuous nature of Congressional appro- 
priation behavior. This behavior is evident in accepted 
roles and expectations of DOD (as an Agency) and Congress. 

In the formulation of any models to explain collec- 
tive Congressional behavior toward DOD budget request, it 
is important to understand when DOD and Congress appear 
туда the chronolopgy as hte is also important to 
ево vie possible прасе ог interaction between Congress 
and DOD throughout the entire budget process. 

Шешеме 0. 31 sosımportant at this point to note 


har chıis analysis only ¡specifically studied Congresional 





behavior from the time of budget submission to actual appro- 
priation. Whereas it is reasonable to believe that the 
entire buaget cycle might impact on Congressional appro- 
priatiom behavior and to formulate models 2ccerdine lyse 
only the actual flow of the budget request through the 
relevant House and Senate Authorization and Appropriation 
Committees and accompanying interaction between DOD and 
those committees was considered in the formulation and testing 
of the models used in this analysis of Congressional 
appropriation behavior. 
ММ ШО ОЛЫ Кы LRE Detense Budgeupmerocess 

Congress appears 1n the middle, so to speak, of the 
chronological sequence of DOD budgeting. Prior to budget 
request Submission to Congress, the DOD budget has undergone 
a formal 18-month preparation cycle of planning, programming, 
and budgeting within DOD (referred to as the Planning, 
Programming, and Budgeting System). The planning cycle is 
approximately six months long and primarily involves threat 
analysis dialogue and eventual consensus among the Secretary 
Of Defense, National Security Council, and the Joint Chiefs 
of the Army, Navy. Мале решо о 5 а а п force... Lhe pro- 
gramming cycle is nine months. This cycle involves a dia- 
logue betwen Service Chiefs and the Office of the Secretary 
of Defense (OSD). Key documents are exchanged, reviewed, 
and commented upon and at the end of the cycle OSD publishes 
Program Decision Memos which assimilate all relevant opinions 


and approves the various force levels, weapons systems, апа 





resources needed in the next five years to meet agreed upon 
threats. "he budgeting cycle follows in the next three 
months and involves "erosswalking" (transforming) program 
budget requests (in terms of outputs, i.e., force levels, 
weapons systems, etc.) into Congressional budget appropri- 
ations categories (in terms of inputs, e.g. for the Navy, 
Manpower (MPN), Operations and Maintenance (OMN), Procurement 
Air and Missile (PAMN), Ship Construction (SCN), Other 
Procurement (OPN), and Research, Development, Test and 
Evaluation (RDTE)) for the current five year program. The 
first year of this "crosswalked" five year plan is then 
"peeled off" and submitted to Congress for appropriations 
шоо 

If interest were focused on the fiscal year 1974 
DOD budget, then the PPB cycle would have begun in June, 
1971 and terminated in January, 1973 with budget submission 
to Congress. Congress, then, in six months must review and 
appropriate funds based on the submitted budget. In actuality, 
the procedure may take considerably longer since the final 
Defense Appropriation bild СЕЕ геси вов аАЌсотртех рата 
MEL Nor1Zzation aná appropriation action Which calls for 
separate House and Senate action. Tn each case where the 
House and Senate cannot reach a bom conference action 
is required to effect compromise. The procedure is high- 
lighted by the passage of a Defense Authorization (Бледа вол. 
Procurement and RDTE which ís the primary responsibility 


of the House and Senate Armed Service Committees and finally 


10 
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the Defense Appropriation Bill which is the primary respon- 
Sibility of the Defense Appropriations Subcommittees of 

the House and senate Appropriations Committees. Each step 

in the movement of a DOD budget request through the Congress 
isipart of a Sequence, the components of which constrain 

пи ne nal appropriation action. For example, the 
budget request first goes to the House Armed Services Commit- 
tee where upper bounds ean be set for final appropriation 
action.” A similar upper bound is given by the Senate Armed 
Services Committee. If, after floor action, the two upper 
Dounes do not agree, the difference is settled in a joint 
conference session. The resulting authorization bill (re- 
ported concurrence from the House and Senate that an amount 
Bor CLONPIXCCedéa Stated upper bound can be appropriated for 
each of the military service budget requests) is then passed 
to the respective House and Senate Appropriations Subcommittees 
on DOD where a similar process takes place. · 

The final Department of Defense Appropriation Bill 
reflects a new obligational authority (NOA) for each budget / 
request. This NOA allows БОШ шеле сс тассе for the | 
amount of fhe NOA at any time during the obligational period 
associated with the budget category. For example, Manpower 


and Operations and Maintenance are one-year periods, while 


MPN and OMN are not considered by either the House or 
senate Armed Services Committee. 
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Procurement Air and"Myissile is three, Ship Building and 
Conversion Five, and Research, Development, Test and 
Evaluation two years. 

The approved budget is then given back to DOD where 
pers ervtices actually altocaver resources. Zin this pahse, 
the budget is "crosswalked" back to program categories and 
resources are allocated to programs. In this pahse, DOD 
го а сеоба й 1ощей tO reprogram (ог neral Soneto ics S 
into Other programs) subject to certain constraints [Ref. 21]. 
Је опен 5 ерп ОШ resource WFlocallon and reprogramming by 
Congressional budget categories. These records are summarized 
semiannually and the summaries are sent to Congressional 
committees for use in budgeting authorization or appropria- 
LO ecCisicns. These documents are also available to OSD 
a сс AC Counting Olfice for audit ol ongoing 
5ervice programs- 

ne Zehronellogs es] Zseguenees Just -dischssed Sstruernres 
the DOD budgeting process and to a certain extent gives 
evidence of how that structure may affect Congressional 
behavior toward a По 2 request. 

From this annual, regualr sequence of events, it is 
reasonable to suggest a simple model (or series of models) 
using reported appropriations and budget reguests which 
attempt to explain Congressional behavior toward approved 
ds enreda nests ate. as previously stated, this sequence 
might not reveal the informal structure or decision process 


which iS continuously evident in interaction between Congress 
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andeDoDSuhrPoushout the budgeting process. There is evidence 
available in documented observations of this interaction 
(primarily by Fenno and Wildavsky) to reinforce a simple 
model approach to collective Congressional budgetary behavior. 
Ветоге formulating the models actually used, it is essential 
to describe these observed interactions and related verbal 


Theories. 


B. BUDGETING LITERATURE 
The. works of Wildavsky (The Theory of the Budgetary 
theory on federal budgetary behavior. Both works were based 
on numerous interviews of both Agency and Congressional 
officials and years of observing Congressional appropriations 
action. This small section will discuss documented Congres- 
sional/Agency effort to eliminate uncertainty in their budget 
interactions and evidence of Congressional use of base 
figures and incrementalism in determining appropriations. 
The complexities of Congressional/DOD interaction are 
well known and openly admitted. George H. Mahon, Chairman 
= ar Subcommittee on Department of Defense, Committee on 
Appropriations, House of Representatives stated: 
No human being regardless of his position 
and capacity could possibly be completely 
Tamilkifer with all the items of appropriations 
contained in a defense bill [Ref. 26, p. 10]. 
While a member of the same subcommittee, former Secretary 


ое о. Things 50 оп ји this subcommittee that 


5 





ME anderstand |5Бет. 26, р. 9]. Since this interaction 
takes place in a complex, dynamic, and often "m 
environment, the models to be suggested later share a funda- 
mental assumption that individuals and organizations when 
operating in this environment will actively seek to elimin- 
бије meervalnty wherever possible. ‘Adjustment or adaptation 
Portals environmental fieldgis predicated on two mechanisms 
which Cyert and March observed by which organizations attempt 
tomreqcuce Uncertainvy. First, organizations avoid the uncer- 
tainty of long-range planning by relying on short-run reac- 
tion to feedback from the environment (this mechanism makes 
sense only if the environment can be assumed A the 
short-run). And secondly, organizations attempt to arrange 
anegotiated Environment or at least a receptive or predictive 
one [Ref. 16, p. 6]. 

thas shared assumption that participants in a complex, 
cnt will actively seek to eliminate uncer- 
tal ЕВУ Creapan@e@oestable, predictive environment has been 
observed by Wildavsky and Fenno as fundamental in Congress/ 
Agency budget interactions. Fenno, in The Power of the Purse, 


stated the problem and observed solution this way: 


Nene” Oca | Si ce TRENES саппо Бе 5цге 
what the committee will do: committee members 
feel they cannot be sure they have the infor- 
MARIE Mec ер seekemcreased certain- 
PO он -=0 derinetadded for 
emphasis] | 
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рокер акатеси зв Observations on the behavior of the 
Perticipants nto Expectations or roles of agencies and 
committees with respect to each other. Agency expectations 
toward committees were of two sorts: those pertaining to 
uwuubstentsve goals and those pertaining primarily to the 
maintenance of a stable relationship between the two groups 
[Ref. 13, p. 266]. One of the maintenance expectations of 
the agency appeared to be a desire for a high degree of 
Meee valtlivy or Certainty in its committee relations 
[Ref. 13, p. 273]. Also agencies believed that committees 
should follow fair procedures in dealing with them. The 
Congressional Appropriations Committee members, as noted by 
Fenno, believed in their agency interaction that the agency 
be "frank and open and should not attempt to cover-up or 
Doldsback relevant Эптогпаттовя (гей, 19, р. 3201. 

With these observations of Congressional roles and their 
impact on DOD budgeting in mind, it is not unreasonable 
to hypothesize that Congressional behavior might be explained 
by a model (or series of models) that was simple and stable 
over time. a, e will be shown it is also reasonable 
to hypothesize that this model might be linear. This 
simplistic approach has been substantiated by evidence 
(whieh follows in the next paragraph) that Congress uses 
a base figure (for each agency) and appropriates funds 
according to some incremental increase or decrease in that 


figure. Such incrementalism suggests a possible percentage 
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argument which is very appealing to both common sense and 
the linear modeling assumption. 

Е Та mer PolTTTES 01 the Budgetary Process, 
defined a base as "the general expectation among participants — 
pstaepropPams will be carried on at close to the going level 
Sm expenditures Dut it does not necessarily include all 
и ее | Ret. 20, pe 2 Fenno- noted that agency 
expectations are that the Appropriations Committees will 
accept its "base" (core program) and focus decision-making 
on the increment being requested. Also, Fenno observed the 
Appropriation Committees to perceive their oversight and 
budget-reducing tasks as essentially incremental operations. 
Het nes La ted 

Just as the agency considers much of its 
nequesu Lozbe beyond controversy, so too 
does the Committee act on this assumption by 
restricting its purview to those budgetary 
inerements granted an@the previous year and 
requested for the coming year [Ref. 13, p. 318]. 

Although the research of Fenno and Wildavsky involved 
non-defense agencies, they were attempting to make general 
ms concerning Congressional appropriation behavior. 
his idea 15 supported by the fact that most Defense 
Subcommittee members also sit on non-defense subcommittees. 


Hence, it is not unreasonable to attempt to extend the ideas 


of Fenno and Wildavsky to DOD appropriations. 
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C. MODEL SPECIFICATION 

Realizing the relative position and impact of Congress 
on the DOD budgeting process and drawing upon evidence 
gathered by Wildavsky and Fenno that Agency/Congress budget 
rules Might be simple and stable over time, four models 
were suggested to explain Congressional behavior in regard 
to DOD budget requests. These models were all linear and 
involved postulated relationships among Congressional appro- 
priations and budget requests. In each model, the constant 
term normally seen in a linear model was suppressed in order 
Pommicerpret each coelTicient as a percentage figure. 
Although intuitively appealing, this idea did present some 
Си Госу in the empirical testing and evaluation of the 
models later in the analysis. In addition, each model 
contained a random disturbance element which accounted for 
events which might upset the simplicity and linearity of 
the models or in some way affect the ee. есаб ву gm 
the modeled budget process. Such events wouid be exogenous 
to the budget process and would include international events, 
administration ehanges, or indications of strong publie 
EDIDIONNNEM a particular area. я 

In each model, the variables had the following meaning: 

Y - current year Congressional appropriation (a 
final figure which ineludes all relevant House 
and Senate authorization and appropriation 
action on the request) 


X - current year appropriation request (approved 
by the President) 


df 





Y - previous year Congressional appropriation 


С (except in noted cases where current year 
program* was used as a substitute for previous 
year appropriation) 

Х 4 - previous year appropriation request (except in 


noted cases where previous year authorization 
гази ес ап ван ове ове Lor pres ious year 
appropriation request) 


The models are as follows: 


MODEL A: Y. = В.Х. Ir 
This model states that the current year appropriation 
Шв ғ гегксепгаре әг Ehe current year request plus a random 


disturbance. 


MODEL B: Y, = BLY, , * B,(X, - BY, „) te 


Е ав вое ср сене ува appropriati on is 
a percentage of last year's appropriation 2017 constitutes 
a "base" figure) plus a percentage of the difference between 
this-years request and the "base" figure plus a random 
disturbance. 


MODE ИН D x 3 B(X, - ие 


t 1 $-1 ет 


Current year program with reprogramming modifications 
ineluded | 


LG 


mE 2 





ШО сосн сае спас спе current year appropriation is 
a percentage of last years request (which constitutes a 
"base" figure) plus a percentage of the difference between 
this years request and the "base" figure plus a random 


disturbance. 


MODEL D: Y. = ВТ 4 TN 

This model states that the current year appropriation 
is a percentage of last years appropriation plus a random 
disturbance. (This model was suggested by a high correlation 
Between current year and previous year appropriation noticed 
in testing Models A, B, and C.) 

lb should be noted that these models suppress any 
difference in the outlook of House and Senate Armed Services 
Committees or Appropriations Committees. In the variable 


ү the models have aggregated authorization action (commit- 


6? 
tee, floor, and conference action) and appropriation action 
(committee, ER and conference action). For studies of 
the differences between House and Senate appropriations 
acticns see Fone [Ref. 13] and Kanter [Ref. 17]. 

All models, especially A and D, reflect incremental 
behavior on the part of Congress. This view is consistent 
with the presence of incrementalism observed by Wildavsky 
and Fenno. Models B and C primarily reflect a base concept 
(i.e. BY, d and ВУХ, у for Models B and C respectively) 


which again is consistent with observations of Congressional 


1 





budgetary behavior by Wildavsky and Fenno. All models are 
consistent with the idea of simple decision rules suggested 
first in the detailed chronology of the DOD budget process 


ana later in the survey of federal budgetary literature. 


20 





MORENE TRICA ETES TING 


Peforelactually selecting a data base for testing the 
models, recent (1950-1973) aggregations of Congressional change 
to DOD budget requests were studied to isolate (if possible) 
a time period (or periods) when Congressional change to 
requests was highest. It appears that the 1969-1973 time 
Merioda reflectea the greatest Congressional change to рор 
budget requests [Ref. 18, p. 5]. During this period (notably 
linkeá with administration changes in the White House and DOD 
and national discontent), Congressional change averaged 5.6% 
while the average prior to those years (from 1950) was barely 
over 2.2% [Ref. 18]. Also, changes in Procurement and RDTE 
during this period averaged better than 12% and 7% respective- 
ly, while Personnell and Operations and Maintenance averaged 
less than 2% and 3% respectively. While these figures are a 
Braetıiecalssustificatien for-this entire analysis, they also 
greatly aided in determining an appropriate data base for 
testing the suggested models. 

Fenno in The Power of the Purse suggested that any 
Congressional change less than 5% was of marginal use in 
analyzing Congressional appropriation behavior [Ref. 13, 

p. 353]. Using this criteria, attention was narrowed to 
Procurement and RDTE budget requests and appropriations in 
the 1969-1973 time frame. 

In order to empirically test the four models presented 
in the preceding chapter, a data base that included at 


least current year appropriation and request was needed. 
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The data sources available were spread sheets used by the 
Senate Committee on Armed Services (printed by the Committee) 
[Ref. 24], summary tables prepared by Services in Hearings 
before Senate and House Subcommittees on S 
[Ref. 6,7], summaries of DOD reprogramming changes reflected 
И ОО ата сео by спе Wompturellar Office of theweDepart- 
ment of the Navy) [Ref. 20], and summaries of Congressional 
Action by Appropriate Title and Item (printed by Comptroller 
OSD) [Ref. 3]. These documents reflected basic budget 
ШЕГЕРЕ айла cheirsactivatıes, and included at Jeast 
requests and appropriations for the current fiscal year. 
senate Armed Services Committee spread sheets, reported 

che desired Procurement and Нэг 777 Test and 
Evaluation (RDTE) budget categories. Because of a multitude 
of format changes in DOD budget requests and Congressional 
Saa ton teana appropriation categories, aggregations 

of reported requests and appropriations were frequently 
inconsistent over time. For example, fiscal year 1973 
Procurement spread sheets reflected Torpedoes as a separate 
budget category for the first time (prior to then, torpedoes 
were part of Ammunition Procurement). Activities within 
categories have also frequently changed. RDTE 1971 reflected 
12 more activities under Military Sciences - Army than RDTE 
1973; and even among the nine which were similar in code 
number there were noted differences in word descriptions 


се пе ос [пег 21|, абсерса:п ааба was also inaccessible 


аа 





because of security classification and administration 
peculiarities within Congress Опе Officesof che Secretary 
of Defense (OSD). While these deficiencies posed certain 
analytical difficulties and пе Рае смету пе рге 
clusion of a time-series analysis), the data did present an 
accurate report, as determined by cross-referencing, or 
Congressional appropriations and DOD requests in the 1970- 
1973 time frame. Sufficient detail was available to accon- 
рева а cross-sectional analysis on selected accounts within 
the Procurement and RDTE categories of DOD appropriations. 
Because of the accepted importance of committee and 
subcommittee action in determining appropriations, spread 
sheets printed by the Senate Armed Services Committee and 
those tables listed in reports of the Defense Appropriations 
Subcommittee Hearings were studied in detail to determine 
an appropriate aggregation level for testing the models. 
Both documents reflected three major data aggregation 
divisions: 
1. Major Category (e.g. Procurement 
Е Арту 
Navy - 
пере 
Marines 
RDTE 
Army 
Navy 
Kun one 
Marines 
2, Sub-Categories (e.g. Procurement 
Aircraft 
Army 
Navy 


Air Force 
Marines 
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Missiles 
Army 
Navy 
Ag] Opec 
Marines 
Other sub-categories 
a еБ (е Б. Procurement . 
DATePart 
Army 
CH-47 
Cobra Helicopter 
Observation Helicopter 
Others 
The Sub-Categories level was chosen as the appropriate 
account level of analysis. These categories, particularly 
within RDTE, seemed most stable over time and were neatly 
summarized on one oage of the Committee spread sheets for 
easy reference of committee members [Ref. 24]. In addi- 
tion, these categories represented the last categorical 
division before a detailed listing of activities within the 
sub-category. Given competing demands of activities in a 
sub-category and Congressional time constraints, Ip 
Sub-category level seemed the best level of aggregation 
(account level) for analyzing Congressional appropriation 
behavior toward DOD budget requests at the account level, 
especially when testing simple linear models. 

With this concept of a DOD account, Procurement and RDTE 
were analyzed separately for each year sufficient data was 
available. Categories which comprised the respective data 
bases of Procurement and RDTE are listed in Figure ЇЇТ-1 
“ОЛ iio каз паз taken tromecommittee spread sheets and 


tabulated for testing each model (see Appendix A for data 


summaries). 
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EAT 


Procurement 
татар 
Army 
Navy and Marine Corps 
Air Force 
Missiles 
Army 
Navy 
Marine Corps 
ATT Force 
Navy Vessels 
Tracked Combat Vehicles 
Army 
Marine Corps 
Other Weapons? 
Army 
Navy 
Marine Corps 
Torpedoes 


loategory initiated in 1971 


“Category initiated in 1973 
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ООВ Ета 


шог L opment тест and Evaluation 
Army 


Military Sciences (1) 
Aircraft and Related Equipment (2) 
Missiles and Related Equipment (3) 
Military Astronautics (4) 
Ordnance, Combat Vehicles, and Related Equipment (5) 
Other Equipment (6) 
Programwide Management and Support (7) 
Navy 
Military Sciences (8) 
Aircraft and Related Equipment (9) 
Missiles and Related Equipment qu 
Military Astronautics (11) 
Ships and Small Craft Related Equipment (12) 
Ordnance, Combat Vehicles, and Related Equipment (13) 
Other Equipment СД 
Programwide Management and Support (15) 
щат Force 
Military Sciences (16) 
Aircraft and Related Equipment (17) 
Missiles and Related Equipment (18) 
Military Astronautics (19) 
Ordnance, Combat Vehicles, and Related Equipment (20) 
Other Equipment (21) 
Programwide Management and Support (22) 
Defense Agenciesl 
Military Science (23) 
Missiles and Related Equipment (24) 
Other Equipment (2227) 
SADA (26) 
ARPA 2-1) 
- DASA (28) 
Other (29) 


l categories sita rea Пагу considerably irom year 
го yepr, categories listed appear to be the most stable 
and representative since 1969. 
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Prior to regression analysis, plots were made of current 
Са ооо расон Ys current: year request, prior year 
Request and prior year appropriation to get a relative feel 
for the validity of assuming linear models and further, CO 
gain a general idea of the impact of suppressing the constant 
E US ncs О ле а СИ З ае The plots (see Figure 
III-3 and III-À for Procurement and RDTE 1971) pe vete daa 
strong linear relationship between current year appropriation 
and eurrent year budget request and also a strong indication 
that the constant term (if included in the analysis) would 
ое impact On the true line fit to the data. Also, 
possible heteroscedastic bias (relationship of the magnitude 
Sr ethewGes#duals to the Magnitude’ of the independent varia- 
bles) wes examined since the data analysis is confined to 
the lst quadrant (i.e. the smaller the value of the indepen- 
dent variable the smaller the value of the residual). This 
рсгепота! ргорлеп was further investigated in æ graphical 
study of residuals vs current year appropriation, previous 
year appropriation, current year request, and previous year 
request when each model was tested.” 

Multiple linear regression analysis was then used to 
test the four suggested models with the appropriate accumu- 


lated data. The BIOMED series of statistical programs on 


Lo significant patterns of residuals were noted but 
further analysis is needed in this area. 
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multiple and step-wise linear regression were used for 
computational ease. The programs were modified to suppress 
the constant term and generate the required coefficients 
and accompanying output to support comparisons among 
coefficients and models. 

The test runs were organized in the following manner 


"TN ПЕТТЕ Пе тосе т а с сеесеа 


Model А В B(Program) ph uthormz2tion) MD Г РО) 
Procurement 

1970 Хх Х Х 

1971 pe X X X 

1973 х х | xX X 
RDTE 

1970 D 

н 0. 1 Х х х 

2215 X X X 


As stated earlier, the primary sources for appropriation and 
request data used in testing the models were the spread 
Зо used by the Senate Committee on Armed e 
These sources were corroborated by the others mentioned and 


thought to be the most accurate documentation available of 


Recent studies by E. Laurance (Naval Postgraduate 
School) have shown an emerging dominance of the Senate 
Committee on Armed Services in determining RDIE and 
Егоситешепе appropriations. 
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ШОШО тсс О DpropriauLion behavior. Except where noted, 
Lie models were tested using appropriation ree data 
from these spread sheets. With the idea that subcommittee 
members might desire to use only a single spread sheet 

(for simplicity) and be interested in the most current data, 
Substitutions of authorization and program data were used 

for previous year request and appropriation where spread 
sheets tabled these figures and not prior year requests and 
appropriations. For example, RDTE [Ref. 24] summarized 
current year request and appropriation but indicated current 
year program (last years appropriation modified by reprogram- 
ming) rather than prior year appropriation. In this case, 

it did not seem unreasonable to assume that current year 
Proemam мав а 2004 substitute Lor prior year appropriation. 
Similarly, Procurement [Ref. 24] reported prior year authori-~ 
лга ег рап prior year request. 

The meres toa models were then run as described earlier 
with the constant term suppressed. In the following section, 
results will be presented. Particular attention will be 
paid -to the appropriateness of certain statistics generated 
by the BIOMED programs and their use in model evaluation 


and comparison. 
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IV. EMPIRICAL RESULTS 


The four suggested models were first placed in a reduced 
form compatible with the multiple-linear regression programs 
used for actual testing. As they appeared in their structural 


form, the models were 


MODEL A: Y. = By A, TE 


МОН тЕГТ ЭЭ Р Үү = B,(X, - BLY ШЕ ТЕ 


t 12:21 52:21 
MODEL C: Ү, «В.Х. |) В,(Х|-8В,Х, 1) Фе 
MODEL D: Y, = BY, , +e 


Model A and D, as stated, were in their reduced form. Model 


B and C required the following caleulation:! 


A E Е 


В.Х, + В. t-] JH CE + € 


ВХ +B,(1-B,)Y, | *€ 


27% + aofi] + € 


! 


1саїси1абіоп is shown only for Model B but calculation 
ПОП 0 sa 3Tm3 Tar- 


эс 





The four reduced form models were 


MODEL A: 
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These models were then run in accordance with Table I 
which again outlines the cross-sectional analysis possible 
УВЕ ве sc iner aata bases The BLOMED multiple linear 
regression package was used in the suppressed constant mode 
to evaluate the relevant estimated coefficients for each 
model. The resulting coefficients are shown in Table II. 

In terms of the incremental (or percentage) significance 
attached to the values of the coefficients, they all seemed 
plausible with the possible exception of the -0.0442 value 

of a, evaluated in the 1970 Procurement B Model and the 12002 


value of a, evaluated in the 1973 RDTE D(Program) Model. 


1 
The latter was readily explained by a study of the data 

шаг э ссуссТед а віспітлсан Шшастеаве -in DOD RDTE funds in 
1973 over those appropriated in 1972. The former figure was 
explained by an investigation of the significance of the 
coefficients in each model using a two-tailed "t" test at 


the .05 level to test the null hypothesis а, = O (that the 


coefficients were not statistically different than zero). 
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The test statistic was formed by taking the quotient of the 
певт сл отеп г апас пъз зрапоата error and comparing 
Ниси пе те о (ес value Of г corresponding to the .05 level 
and the appropriate degrees of freedom. A test value 

smaller than the tabled value indicated the null hypothesis 
could not be rejected at the .05 level.* In accomplishing 
this test, those coefficients indicated by an asterisk (*) 

ІП Тарле ті were@tiound to berstatistically insignificant. 


The value of a, in the B Model Procurement 1970 was among 


2 
those found insignificant. 

The results of this test also revealed an apparent 
Meow svency in the 1973 Procurement Models B and C 
(Authorization) where both coefficients in each model were 
apparently statistically insignificant. This was particu- 
1222 вова Те sinee=conrespondine models in 1970 and 1971 
have at least one coefficient which 125” 42011: 11 ро 
о une apparent inconsisteney isfattributable to a multi- 
collinearity effect which surfaced in the B and C (Authori- 
zation) models in 1973. Multicollinearity among independent 
variables usually manifests ICSE llean high Correlations in 
the printed correlation matrix of a tested model or in unusu- 


ӘШІМ ІСІ jumps in the standard error of cocificients upon 


the addition of another variable to the regression. The 


Зее Theil [Ref. 25, p. 138] and Military Equipment Cost 
азс Бека 99. р. 7-50 fom sa detailed discussion of 
thís testi 
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latter result, demonstrated in the B and C(A) Models, is 
шоо 0:с:010т Па current year budget requests and prior 
усл рор г ло ог prior year request were so highly 


> 


correlated” that matrix inversion (used to solve for the 
coefficients) was е оол Aalchoueh high correlation 
Юга пеге окей Iinzsocherzeested modelsz the correlations 
were not high enough to affect any other calculations. 

The reduced form estimated coefficients were then trans- 
Па into structural’model estimated coefficients by & 
Substitutiveprocess. Of course, the single variable models 
required no transformation. A sample of the two-variable 


2 


transformation is shown below and the structured coefficients 


are contained in Table III. 


Smhis 15 net surprising Since according to Dempster, 
Davis, and Wildavsky, agency requests are a simple linear 
function of prior year appropriation [Ref. 5]. 


т order to invert a matrix, in this case the correlation 
matrix, the matrix must be non-singular (full rank). If 
correlations among variables are high enough, the computer 
Пао цио тако Will Gry eo nert singular NMaurixeand unstable 
resuTrtoi wi rl occur: 


MODEL Bow otructurea form: Y, = B Y +B, (X, -B Y \+e 





l t-1 l t-1 

Reduced Form: pu = a,X,ta,(Y,_„)te 

aj 7 7087 

а = „2131 

ај = Bo = „7087 

а, = B, (1-B5) 

a, = 215008 B4(.2913) 

5 mS 

l „2913 
Ye = .739 Y. d по Sd (X,-.739Y. 1) + Е 
Note: These estimated coefficients are consistent in a statis- 


LIMES Nn are not necessarily unbiased [Ref. 25 Chpt.6]. 
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In evaluating the fit of the models to the data, the 
greater the dispersion of the observed values of Y (the 
current year appropriation) about the generated line, the 
Bess асештење пене Бата Өс ОН Yc that are based on that 
Шапе аге likely tOo be. dn this, respect, discussion of the 
respective fits of the four models to their data will center 
on two measures of dispersion: an adjusted coefficient of 
determination (ЕЭ) and the coefficient of variation (CV). 

The reason for this two fold approach is the difference in 
the two measures. Both are indicators of dispersion but 

Re MO ASS AO Tea roportbionsanda the coeTfitient.of variation 
is based on an absolute quantity (the standard error of the 
estimate). See Figure 17-1. ДОО СП спе explained 
variance represented à high fraction of the total variance, 
it would be possible for the unexplained variance to be 
large relative to the estimated Y. (current year predicted 
appropriation). 

For these reasons, the adjusted coefficient of determina- 
tion (R^) and the coefficient of variation (CV) were used 
as measures of model fit to the given data. 

The suppressed constant model, as an option in the BIOMED 
series of multiple-linear regression models computes all 
variances, covariances, standard deviations, and correlations 
BDOUGETacmorifileratvher than the шга AS such, this model, 


using a proportional measure of fit such as ом номе го раљве 


39 





Where : 


FIGURE IV-1 


Бе = Explained Variance 


Total Variance 


-/ Unexplained Variance 


Сү = = 
E 
1. = Observed appropriation 
Y = Mean value of the observed appropriation 
Y, | се Саше ле пе. Об апостола ре а Бот, 
n = Number of observations of Ya 


k Number of degrees of freedom 


шин 
>(Ү. - Ү) 
ы 02-20 
п-1 
~ 2 
У) 
Explained Variance = E 
n-k 
^ 2 
| НУ) 
Unexplained Variance = E 
n-k 


Unexplained Variance = Standard Error (SE) of 


the estimate 
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пеши с ol the line to the de UND Consequently, it was 
пе се сјени O Calculate; separately, the total variance 
цве in order to apply the formula for We Using the 
proper computed total variance, R^ was calculated and 
placed into Table IV. 

In comparing the standard errors of the estimates (SE) 
for each model, the coefficient of variation (CV) was used. 


As previously described, the coefficient of variation is 


СУ = 


«НЕ 


ln a sense, the SE is weighted by its respective Y to make 
comparisons among standard errors more relevant. Ideally, 
the smaller the CV for a given model, the more reliable 
ішпе estimate. “Although no set figures havel been given, 
percentages no greater than 20% are generally considered 
acceptable fits [Ref. 23, p. 44]. 

The appropriate statistics for the CV euren were 
gathereä for each model and the corresponding CV figures 
were placed into Table 5 


With the test runs, estimated coefficients for the 


reduced and structural models, and appropriate measures of 


652 Z2 . Unexplained Variance 
R may also be stated as R = 1l - Dar rie Е 


Using this form, it is easily seen why computing total 
variance about zero will overstate the fit of a line to 
the data. 
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model fit summarized in Tables I-V, it was then possible to 
address the appropriateness of the models as explanations 
of Congressional appropriation behavior toward DOD budget 
requests and to comment further on Dempster, Davis, and 
Wildavsky's contention that DOD can be modeled as any other 
federal agency. Discussion of these points follows in 


Chapter V - Analysis and Significance of Results. 
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V. ANALYSIS AND SIGNIFICANCE OF RESULTS 


A. ANALYSIS OF RESULTS 

MOberG в. Brown ап Explanation in«Social Science stated 
that explanation "seeks to remove impediments" [Ref. 1, p. 41]. 
To this end, the tested models (or decision rules) have at 
least partially explained the behavior of Congress in the 
complex DOD budgeting process. In the reported proprtional 
and absolute measures of fit for each rule (see Tables IV and 
V), very little variance in a proportional and absolute sense 
was left unexplained. The data used in the D Model (Procure- 
ment) (using prior year appropriation to explain a current 
year appropriation) in 1970 did SivemUntaveraple resulie. but 
Maaa lysis OCI the programs contained in the budget categories 
reflected program deletions of an unusually large magnitude 
(i.e. the dropping of the Army Cheyene Helicopter, the Navy 
A-7E, and the Navy Fast Deployment Logistics Ship (FDL)) 
which might have accounted for the poor overall fit of the 
пасе оно се model. 4| ас istsignificant in the fact that 
decision rules generally iit the data very well is the 
indication that a seemingly complex process can be at least 
partially explained by a few simple, linear decision rules. 

This fact is more significant when it is realized that 
the postulated models (or decision rules) were not the result 
of a "data crunching" exercise to determine a "best fit" 
model. The models were formulated based on observed inter- 


action between ageney and Congress and the documented success 
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er Dempster, Dawis, and Wilgavsky in using similar models 

in analyzing non-defense federal budgetary len. As 
се nes Есе bare OmCe more, addicvion to a growing line 

ТОО ТЛ Оте oC umenting Congressional use of simple 

deci som rules in non-defense and defense budgeting. It is 
Шш ысыт усап о@ се пат Dempster, Davis, and Wildavsky 
found the A Model (using current year request to explain 
current year appropriation) to be the best fit for their 
data. In this analysis, the A Model was also found to be 
the best fit for the data. This fact again supports the 
Congressional use of simple, linear decision rules through- 
out non-defense and defense budget processes (a fact suggested 
by Dempster, Davis, and Wildavsky in their studies [Ref. 2, 
pas 9017, 

Perhaps the most striking significance of the results is 
the inherent difference in non-defense and defense appropri- 
ations: Besen а Ен па сасе и гае А Үсде 20120115 analysis 
were roughly comparable to those achieved by Dempster, Davis, 
and Wildavsky in their studies. Yet, unlike non-defense 
appropriations which authorize expenditure for a single year 
1 ги thal ts цитъе sSLab lees rocuccmens and RDTE 
Eta tons амо Еа ао су To programs 
which vary from year to year and obligational authority which 
АСО асар гот Іс ІС five years. m A chis liegent. there 
is no real reason to believe, as there might be with annual 
operating accounts, that simple, linear models would fit the 


data as vell as discovered. 
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In general then, the proposed simple, linear decision 
rules seem to have considerable explanatory power in reveal- 
Шам Congressional behavior towaro' budget requests. This 
view is strengthened by the use of verbal theory (outlined 
in the efforts of Wildavsky and Fenno) and the results of 
Dempster, Davis, and Wildavsky's studies of non-defense 
federal budgetary behavior in formulating the models. And, 
aii Mane signlilicance oíche Ssuccessiul application of 
the models is enhanced by the fact that Procurement and RDTE 
programs change constantly and appropriations involve multi- 


year obligations of funds. 


B. AREAS FOR FURTHER ANALYSIS 

Cross-sectional analysis was used exclusively in this 
Ос, сое соет ее с, Ge6Stened (а be interpreted 
as percentage figures, only reflect budgetary behavior for 
either Procurement or RDTE in a particular year. These 
figures might reveal overall budget behavior but they reveal 
Га: орсон what is СОТТАР ОЯ ен 5 (па с "чеа севогу виси 25 
military sciences (ARMY) or aircraft procurement (ARMY). To 
ee me what is going on in a particular category it would 
Besreer Ssarysıo eollect саса LorschatL"eateeory Ior a longer 
period of time (say 10-15 years) and do a time series 
analysis. In a cross-sectional analysis, a study of the 
residuals for each year will identify those categories which 
least fit the model, but a detailed analysis of residuals is 


necessary to ceveal any speciiic rules which might De 
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эр 22012 го а Specific category.” Such time series or 
cross-sectional analysis Soul reveal pecularities of a 
particular category which might be interesting to DOD 
"agencies" responsible for that particular budget request. 
Still, cross-sectional analysis with available data did 
reveal certain budget behavior in the four year period 
covered. First, the single variable (Model A) produced 
better data fit in each year and also produced more consist-. 
ent (and believable) coefficients for each year studied. 
While Model D produced coefficients of comparable consistency 
to those produced in Model A and in general explained much of 
the variance (see Table IV), the absolute measure of fit for 
each year with these models was considerably worse than the 
other models (which were primarily a function of current 
year request — not prior year appropriation) (see Table V). 
бш ре тоа 150 is the Lack of any discernibiles pattern in 
the coefficients reported for each successive year using 
multi-variable decision rules (see Table III). These views 
Suggest that A Model, the simplest of all models, also 
possesses the greatest explanatory power. The failure of the 
more complex models to produce consistent (or believable) 
coefficients is perhaps an indication that Congressional 
behavior is manifested in a two stage process. The first, 


a very simple decision rule to roughly determine the 


Io particular patterns of residuals were noticed in 
апа упр the given data; butlafthorough investigation ol 
residuals was not conducted. 
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particular cut for a given"year and second, the presence 

of a more complex procedure (which may or may not be 
explained by an analytical model) to determine where parti- 
cular cuts will be made once the general decision rule has 
been applied. Further analysis is needed in this area. 

Model A appears to possess the greatest explanatory power 
of any model tested in this analysis. As such, information 
Which can be derived or otherwise taken from the coefficient 
generated is of considerable importance in the analysis. 

For each year, the coefficient in the A Model describes a 
general rule — not associated with any one particular 
category but representative of all categories in either 
Procurement or RDTE in that year. Ideally, the coefficient 
should remain stable over a period of years. For example, 
cosita clients in the AtModel, partiicularly in RDTE appear 
somewhat stable over the years covered (a= .904, a= .967, 
a= .948). EE IS was quite a difference in the size of 
TnesrProeurement coefficient ings597t and 1973 (ae .912 in 
1971 and a= .8068 in 1973). Further research is also needed 
in this area of coefficient stability. 

A possible avenue for further research in coefficient 
stability and other topics presented itself when Model D 
(current year appropriation as explained by prior year 
appropriation) was examined. When consecutive year cross- 
sectional analysis is accomplished, the resulting coeffi- 
Шин 200022 anyaıimbaet oi prioreyeansapproprliation on 
current year request. That Model D fits the data at all is 


/ 
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evidence that prior year appropriation is somehow related 

co current year request. This Leads one to suspect that the 
ата ева лес in Chas thesis has perhaps considered 
ely пада теле ргор ем. Іп a consecutive year study, 

current year appropriation (as an indication of Congressional 
budgetary behavior) appears to impact on the following year 
шаг re ques ba belore any significance- -can De attached 
msucunmenlcalsestabiliiby or instabiglity of coefficients 
generated from year to year, perhaps a detailed analysis of 
"account" behavior should be accomplished. Should similar 
models be formulated to explain account behavior and should 
the Qecision rules fit the data as well as the models in this 
АУЕ его 25 ) а сали сопе аза она реше be drami. 
rst: косе 1 сјепе stability or instability Lor then Congress 
maybe related to what decision rules the agency has been 
using in formulating its request. Second, if decision rules 
for both the Congress and the agency were known, DOD would 
be better able to predict budget reguests WEGE would most 
likely fit Congressional decision rules. Of course, Congress 
would be in the same position. There is evidence (notably 

in the Committee and Sub-Committee Hearings on Defense and 
studies of Dempster, Davis, and Wildavsky in non-defense) to 
suggest that such a "give and take" procedure already exists, 
but the formalization of the process in analytic terms could 
ол рол б саму аіа рор за Срем сом ла ло оти ве | Се Бл оп огр 

Cel аи сас ес о тог рате ana TI this two model 


theory were to work, it would have significant implications 
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for the question of Presidential influence since the decision 


puleszbassscally involve only actions of Congress and DOD. 


C. SUMMARY 

Increasing Congressional influence on DOD expenditures, 
particularly in Procurement and RDTE 1969-1973 [Ref. 18], 
Suggested and supported this study of Congressional budget 
behavior toward DOD requests. A detailed chronology of the 
DOD budget cycle and a survey of the work of Wildavsky and 
Fenno in Congressional budgetary behavior suggested Congres- 
sional use of simple, stable decision rules in determining 
appropriations for DOD budget requests. Four mathematical 
models were designed to express the simple and stable 
Congressional decision rules suggested by Wildavsky and 
Fenno. The models were also designed to be consistent with 
Wildavsky's and Fenno's observations of a base figure and 
inerementalism in Congressional appropriations behavior. 
The models were then tested at an appropriate account level 
with RDTE and Procurement data in the 1970-1973 time frame. 
Proporcional and absolute measures of explained and 
unexplained Tn cle used to make statements about 
ШОО с ре the data. 

In terms of these measures, it appears that at least 
part of a complex DOD budgetary process can be explained by 
these simple mathematical models. In addition, the success 
of ПА models has suggested deeper analysis into specific 


Congressional behavior toward particular DOD budget categories. 
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Finally, the results suggested the idea of a game theoretic 
approach te VOD budgeting where Doth DOD and Congress act 
like opponents in a two-player game and adjust their 
requests and appropriations based on observation of each 
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APPENDIX A 


DATA SUMMARIES 


Procurement 


Arreral t 
Army 
Navy and Marine Corps 
Air Force 
Missiles 
Army 
Navy 
Marine Corps 
Air Force 
Navy Vessels 
Tracked Combat Vehicles 
Army 
Marine Corps 
ает Weapons? 
Army 
Navy 
Marine Corps 
Torpedoes 


Category initiated in 1971. 


“category eater a 17210722 


253 
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APPENDIX A 


* 
DATA SUMMARIES 


Procurement 1970 Y, Хе Ү,21 X n] 
(Authorization) 
Aircraft 
29) 554,400 941,500 oe 735,447 
(2) ВРС ее ПР Оо, а а CISCO 
(3) 3,0 C00 тос оо 4,460,000 р, 212-000 
Missiles 
(4) 831,900 957660 908,040 956,140 
(5) 818,800 851,300 124077 848,212 
(6) 3,400 Ой) 459. 21010 Ss O 
(7) A OO 1,466,400 ГР ООУ С 000 


Navy Vessels 


(8) 2,490,300 2,631,400 820,700 1,581,500 


Tracked Combat 


Vehicles 
(9) 201,100 305,800 286,826 299,126 
(10) 37,700 37,700 10,800 10,800 


Other Weapons 


(11) 
s 
(13) 


Torpedoes 
(14) 


х 
Davtasımachousands of dollars. 
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Procurement 1971 


срать 


Navy Vessels 


(8) 


Tracked Combat 
Vehicles 


Oo 
(10) 


Other Weapons 
(11) 
(12) 
(13) 
Lorpedoes 
(14) 


254,600 
2,126,500 
Э LO Oe 


983,800 
905,500 
12,800 
ISO 


2,465,400 


ооо 
47,400 


62,000 
2,789 
1,100 


296,900 
ОЗ 180 
3,844,800 


1,094,600 
983,000 
27,600 
1,544,600 


2,728,900 


207,200 
OO 


69,200 
2,789 
1,100 
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Деси d 
(Authorization) 
554,400 570,400 
ПО 2 О 
3,730,000 3,965,700 
031,900 800,460 
818,800 851,300 
3,400 20,100 
1,448,100 1,486,400 
2,490,300 2,983,200 
201,100 228,000 
SS ow 37, (00 


А 
/ 





Procurement 1973 


Aircraft 


(1) 
(2) 
(3) 


Missiles 


4) 
5) 
6) 
7) 


Navy Vessels 
(8) 


Tracked Combat 
Vehicles 


195, 
(10) 


Other Weapons 


(11) 
(12) 
283) 


Torpedoes 
(1H) 


33,500 
2 220900 
as pa 


668,200 
719,240 
22,100 
1,670,000 


2,970,600 


130,500 
54,500 


AO 
255100 
| 900 


192,400 


162,900 
O 
Scb Ow 


896,700 
842,400 
22,100 
1,816,800 


3,564,300 


260,700 
62,200 


114,400 
22,700 


900 


194,200 
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15-1 5-1 
(Authorization) 
90,400 94,200 
5. 15:1,900 73225110 
2,3999.000 m 0297 00 
940,820 1,066,100 
700,100 704,100 
1,300 1,300 
55. ТОО ти Отн 
3,005,200 2067 100 
1120500 112500 
63,900 63,900 
33,000 33,000 
1,300 1,300 
1,000 1,000 
293,500 ао 





kesebren, Development, Test, and Evaluation 
Army | 
Military Sciences 
Aircraft and Related Equipment 
шиззаев аша Бетасес ваитршета 
Military AStromaucics 
Ordnance, Combat Vehicles, and Related Equipment 
Other Equipment 
Programwide Management and Support 
Navy 
Мит tary Sciences 
Aircraft and Related Equipment 
Missiles and Related Equipment 
Military Astronauties 
ohips and Small Craft Related Equipment 
Ordnance, Combat Vehicles, and Related Equipment 
Other Equipment 
Programwide Management and Support 
Air Force 
Military Sciences 
Aircraft and Related Equipment 
Missiles and Related Equipment 
Мт рату Astronautics 
Ordnance, Combat Vehicles, and Related Equipment 
Other Equipment 
Programwide Management and Support 
Defense Agencies 
Military Science 
Missiles and Related Equipment 
Other Equipment 
SADA 
ARPA 
DASA 
Other 


LON LON LON LON LON ONO LON LON LON LON LON ON Та LON LOL LON LON LON ON OO LON LON LON LON LON ON IT 
N N NORM н нн Е-Е ЕО СО —~] QU Su) NN FP 
МОВ о о ОО-3 ОХ J SU Mn Pe O w ww NA NA NA NA SNA NANA 
NA NA NA NANANA NA A NA NSA NA NANANA ^^ 


ВК) ВБ? 
мо ON ОХУЛ FEU) 


categories in this area vary considerably from year to 
year; categories listed appear to be the most stable and 
representative since 1969. 
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RDTE 1970 


Army 


Detense Agencies 


(23) 


163, 300 
12500 
897, 400 
10,000 
163,000 
350,600 
18,100 


139,800 
12:58:00 
459,300 

IO 
291,500 

95,000 
252,900 
141,200 


136,400 
608,900 
912,900 
o ID 
349,200 
301,200 


112,000 
116,900 


58 


182,400 
27 10 
914,900 
14,000 
2929000 
363,400 
54,100 


160,100 
O 
564,600 

2,000 
345,200 
109,100 
280,000 
151,200 


158,700 
663,000 
976,900 


1,068,000 


385,200 
309,400. 


127,600 


Y, (Program) 





RDTE 1971 


Y, (Program) 


t Т 
Army 
(1) 1602000 276.200 LODO 
(2) 106,200 110,200 95,600 
(3) 869,000 896,400 853,500 
(4) 8,500 ON 700 9,300 
(5) 144,900 155,200 15 5500 
(6) 297,800 2: 42-00 30 5:00 
(7) 52,300 22,300 21525018 
Мауу 
(8) 135,300 142,200 139,300 
(9) 13211109 694,000 794,800 
(10) 484,600 494,300 458,700 
(11) 28,100 29,100 19,100 
(12) 3003200 2111) 296,500 
(13) 89,000 89,000 100,400 
(14) 223,400 226,700 242,200 
(15) 143,000 ИДИ Е 148,600 
CI Force 
(16) 134,300 134,600 136,400 
(17) 765,700 831,300 708,200 
(18) 708,300 7027800 907,400 
(19) 437,700 437,700 642,400 
(20) 78, 300 78,300 69,100 
(21) 22:08 359,600 302,700 
(22) 305,400 305,400 O 
Defense Agencies 
(23) 69,000 1220) 63,600 
(21) 66,000 66,000 65,000 
(25) 19,300 78,800 С ро 
(20) 23,900 26,900 24,800 
(27) i 600 44,600 46,000 
(28) OO 67,100 66,000 
(29) 80,000 83,100 76,100 


ПОДЕСИО САУС) абу and (29) 
respectively referred to DCA, DASA (Military 
Sciences), DASA (Other Equipment), and NSA. 
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RDTE 1973 Ын X, Y._, (Program) 
Army 
(1) SO OO 205,500 СОО 
(25 185,000 255,100 168,000 
2-7) 888,500 290,500 896,900 
(4) 18,900 18,900 10,800 
(57 25 ee 1973100 i251 5700 
(6) 381,700 397,000 348,100 
(7) 58,900 58,900 62,200 
Navy 
(8) 135,400 200 143,600 
(9) 367,900 384,900 609,400 
(10) 904,600 12.026.200 520,900 
(11) 89,800 99,800 43,000 
(iran 451,600 430,200 411,300 
(13) 44,800 44,800 60,000 
(14) 507,000 517,500 440,700 
(15) 1595100 15952108 152,900 
Air Force 
(16) EM m 146,300 14 270.0 
(179 1,302,900 1,343,100 15101,3090 
(18) 392,100 415,400 OO 
(19) 349,300 350,700 341,100 
(20) 100,600 100,600 92,500 
(21) 597,800 522,000 404,400 
(22) 384,200 384,200 349,300 
Defense Agencies 
(23) “60,000 60,000 55,700 
(24) 78,600 78,600 71,900 
(25) 70,600 84,100 778,600 
(26) 13,200 13,900 26,000 
(27) 12,300 12. 000 13,400 
hes 1,208 17,300 14,200 
29) _______------ E 


NOTE: In this year (26), (27), and (28) respectively 
referred to DCA, DSA, and Technical Support 
И ОВ > 
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